Spontaneous development of dermatitis in DS-Nh mice under specific pathogenfree conditions was examined to verify the hypothesis [Exp. Anim. 46: 225-229, 1997] that Stapylococcus aureus (S. aureus) infection is causally associated with the dermatitis. Observation of the mice up to 28 weeks of age indicated that obvious dermatitis does occur under S. aureus-free conditions, though the incidence was low (six of 42 females and two of 90 males). Skin lesions in the absence of this bacterium showed histological changes very similar to those that can be observed under conventional conditions. In addition, hyperproduction of serum IgE was demonstrated in the dermatitis-positive mouse. These findings suggested that the dermatitis is triggered by IgE-mediated allergic reactions.
The DS-Nh (DS Non-hair) mouse [1] is a spontaneous hairless mutant of the DS mouse [7] that has been established as an inbred strain from a closed colony of dd mice at Aburahi Laboratories, Shionogi & Co., Ltd. According to the report by Haraguchi et al. [1] , spontaneous development of chronic dermatitis under conventional conditions is characteristic of the DS-Nh strain regardless of age or gender. Although the pathogenic mechanism of dermatitis is unclear at present, the authors proposed a hypothesis that Stapylococcus aureus (S. aureus) infection is causally associated with dermatitis, based on their findings that S. aureus was isolated from the skin lesion and that experimental infection with the isolates promoted onset of dermatitis. They also described as further evidence that no dermatitis (Received 17 April 2002 / Accepted 18 September 2002 Address corresponding: T. Hirasawa, Aburahi Laboratories, Shionogi & Co., Ltd., Gotanda 1405, Koka, Shiga 520-3423, Japan was observed under specific pathogen-free (SPF) conditions. However, the test was performed in a vinyl isolator for a short time (until the mice were 16 weeks of age) using only five animals in their study [1] . In addition, we have observed that a few DS-Nh mice developed dermatitis after 50 weeks of age under SPF conditions (unpublished data). Since the presence or absence of the dermatitis under SPF conditions is a critical point for evaluating the role of S. aureus, careful re-examination using an adequate number of mice appeared to be necessary.
The present study demonstrated that dermatitis develops in this strain even under S. aureus-free conditions, though at a much lower incidence than that under conventional conditions. The animals were bred at Aburahi Laboratories under a barrier system: the animal room was kept at a temperature of 23 ± 3°C and a relative humidity of 30-70%, with a 12:12-hour light-dark cycle. Forty-two females and 90 males of the DS-Nh strain (DS-Nh/+ ) were maintained under SPF conditions [5] throughout the experiment period up to 28 weeks of age. Dermatitis was clearly observed in six females (four mice by 20 weeks of age and two mice by 24 weeks of age) and two males (by 17 weeks of age). The onset of dermatitis was later, and the incidence of dermatitis was much lower, than that under conventional conditions (dermatitis was first observed at 12 weeks of age in females, and the morbidity reached nearly 100% at 28 weeks of age in both sexes) [1] . However, the onset was much earlier than that of our earlier records (after 50 weeks of age, unpublished data). The onset time of the dermatitis appears to be influenced by various factors even under SPF conditions. By culturing in EY agar (egg yolk with mannitol salt agar; Nissui Pharmaceutical Co., Ltd., Tokyo, Japan) as described by Williamson and Kligman [8] , S. aureus was not recovered from feces or skin specimens prepared from dermatitis-positive and -negative mice, though coagulase-negative Staphylococcus species proliferated.
As in the case of dermatitis occurring under conventional conditions, skin lesions first appeared on the face (cheek, snout, jaw and ears), then spread to the chest and forelegs ( Fig.1) . At necropsy in the dermatitispositive mice, swelling of the liver, spleen and regional lymph nodes was observed. Moreover, microscopic observations of the skin sections (Haematoxylin-eosin staining) demonstrated keratosis, conspicuous thickness and/or necrosis of epidermis, marked leukocytic (mainly neutrophils) infiltration into the dermis and edema formation in subcutaneous regions (Fig. 2a) . These pathological changes are very similar to those observed in the dermatitis-positive mice under conventional conditions [1] . In addition, as observed in the dermatitis-positive skin under conventional conditions [1] , remarkable infiltration of mast cells was demonstrated by toluidine blue staining (Fig. 2b) . Approximately three times more mast cells were counted at the sites of dermatitis than at the corresponding sites of dermatitis-negative mice: the number (mean ± SD, n=3) per 1 mm-wide section of cheek skin was 245 ± 74 for dermatitis specimens in contrast to 85 ± 10 for normal skin specimens.
Since mast cell infiltration was a characteristic histopathological finding, we next measured serum levels of total IgE. Although the female mice only were examined, marked elevation of serum IgE concentration was found in all six dermatitis-positive female mice by enzyme-linked immunosorbent assay (ELISA) using an EIA kit (YAMASA EIA, Yamasa Corp., Chiba, Japan). The serum IgE concentrations (mean ± SD) were 1,535 ± 803 ng/ml and 131 ± 10 ng/ml for dermatitis-positive mice and age-matched dermatitis-negative mice, respectively ( Table 1) . Hyperproduction of serum IgE in dermatitis-positive mice was also detected under conventional conditions. The concentration was about 2,000 ng/ml (unpublished data). Judging from all these results, it is reasonable to consider that dermatitis occurring under the SPF condition is homologous in nature to that under conventional conditions, and that dermatitis is possibly triggered by IgE-mediated allergic reactions.
Development of spontaneous dermatitis similar to that of DS-Nh mice has been reported in NC/Nga mice [3] . Although development of dermatitis in this strain has According to their report [3] , hyperproduction of IgE correlating with clinical severity of dermatitis is observed under conventional conditions, but neither dermatitis nor IgE hyperproduction occurs under SPF conditions. Considering these results, they speculated that some environmental factors act as triggers in the pathogenesis of dermatitis in NC/Nga mice. In this aspect, the role of fur mite infection has been recently studied by two groups [2, 4] . The situation seems to be similar in DS-Nh mice, and a triggering mechanism by S. aureus infection was proposed by Haraguchi et al. [1] . Our findings, however, indicate the strong probability that S. aureus does not initiate, but rather aggravates dermatitis in this strain. The NC/Nga strain is now thought to be a suitable model for certain aspects of human atopic dermatitis [3, 6] . Since clinico-pathlogic features of dermatitis under conventional conditions are similar between DS-Nh and NC/Nga mice, there is some possibility that the DS-Nh strain is another mouse model of human atopic dermatitis. However, unlike the latter strain, DS-Nh mice develop hyperproduction of serum IgE and dermatitis even under SPF conditions. These findings suggest that the pathogenesis and genetic mechanisms of dermatitis in DS-Nh mice are different from those of NC/Nga mice. Further studies are therefore in progress to reveal the details of spontaneous dermatitis in this strain.
